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The aim of this  study was  to collect and interpret narrative and observational 
data from Audiologists and ENT doctors’ experiences of  delays in the 
identification  and management of congenital hearing loss (CHL) in Libya. This 
qualitative study  sought to explore and understand the reasons behind the 
delay.  Participants were three Audiological Physicians and five Otolarngologists 
(ENT) working in public hospitals in four large cities in Libya. They were 
interviewed to explore the causes of such delays and themes were generated 
from their experiences. All participants revealed that the main causes might be 
associated with limited facilities and availability of audiology services, lack of 
awareness and knowledge of the magnitude of the issue and the importance of 
early detection and intervention for CHL in Libya. In contrast to other developing 
countries, the financial situation and poverty were not considered to be the main 
cause in Libya. Furthermore, socioeconmic status of the children’s families 
appears relevant. 
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Congenital hearing loss (CHL) is referred to as a unilateral or bilateral hearing 
impairment that presents at birth [1]. It occurs due to a failure in the ability of the 
ear to convert the vibratory mechanical energy of sound into the electric energy 
of nerve impulses [2]. In the WHO’s 2012 estimation, there are some 32 million 
children (<15 years of age) worldwide who had a permanent bilateral hearing 
loss at birth [3]. 1.2 million of these living in the Middle east and North Africa [3]. 
It is recommended that universal neonatal hearing screening is given to all 
infants before the age of three months. Such screening currently takes place in 
most developed countries [3-4]. This recommendation is based on robust 
evidence from many studies, showing that universal hearing screening plays an 
important role in the early identification and subsequent early intervention for 
children with CHL. The studies by Yoshiago-Iteno [5] and Lam [6] showed that  
universal hearing screening plays a significant role in reducing the age of 
identification and intervention. Early identification and intervention offers positive 
benefits to children with CHL in terms of better outcomes in; speech and 
language development, education, social interaction and cognitive development 
[1-5-6-7-8].  
 
The early identification and intervention of children with CHL has enabled 
remarkable improvements in terms of habiltationoutcomes in developed 
countries. However, poverty, financial status and poor health care services 
present critical challenges to the implementation of hearing screening 
programmes in most developing countries [2-9]. The high prevalence of CHL in  
developing countries [10] means that the vast majority of infants with CHL are  
unable to access appropriate hearing screening for early diagnosis and 
intervention [11]. 
Libya is in North Africa and considered  a developing country. According to the 
UNICEF report in 2012 [12], the Libyan population is 6 million, with  one third 
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under 18 years of age and the annual birth rate   129,900 [12]. The human 
development index in 2010 ranked Libya as the highest among African countries 
in terms of capacity to provide free health care (low cost health care with good 
outcomes) and free public education for all citizens [13]. Reports from the Libyan 
Health Ministry state that there are 96 hospitals and 25 specialized units around 
the country. In addition, there are 1,355 primary health centres and 37 polyclinics 
[13]. Although the hospitals might have good capacities and advanced facilities, 
there are a few doctors per bed compared to other countries. Kjeillen [14] states 
that there are approximately 7,000 doctors, which provide approximately 1.3 
doctors per 1000 population. 
Unfortunately, audiological services remain very limited in terms of the number 
and scope of services. For example, in the public sector, there are audiological 
units affiliated to otolaryngological (ENT) departments in only the three main 
central hospitals, Tripoli, Benghazi and Misrata. Routine hearing assessments 
such as pure tone audiometry and tympanometry are available for people with 
hearing and vestibular-neural disorders at some audiological units in these 
hospitals. Some audiological services are provided in the private sector where 
there are better facilities, such as hearing aid services. 
 
According to a report by Andrew Smith (WHO, 1999) [15], there has been a lack 
of national and local programmes for the prevention of deafness and hearing 
impairment, and until now there have been no government schemes related to 
hearing loss in Libya. As a result, there has not been any kind of hearing 
screening programme or studies aimed at determining the magnitude of 
problems related to CHL in Libya.  
 
The only prospective study has been that looking at   the progress and difficulties 
in cochlear implants in Libya.[16]. The study looked at 34 children and three 
adults who received a cochlear implant (CI) between 2007 and 2010 in the Tripoli 
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Medical Centre. 61.8% of the children presented with CHL, the others presented 
aetiologies that involved meningitis (5.9%) and perinatal/neonatal problems such 
as pre-eclampsia, prematurity, meconium aspiration, birth asphyxia and febrile 
convulsions (32.3%). This study showed that 70.6% of the children received CIs 
after 3 years of age. According to Sharma et al. [17] the critical period for the 
development of the human central auditory system is 3.5 years of age. This 
suggests that some of these children did not receive proper audiological 
rehabilitation until their school age presumably  due to delayed diagnosis. 
 
Therefore, there is an urgent need to explore the causes underlying delayed 
diagnosis and intervention, and the importance of studying the issues that relate 
to hearing impairment in Libya. As is has been mentioned previously, the present 
study was designed as a qualitative study to collect and interpret  narrative and 
observational data from audiologists and ENT doctors aiming to explore and 
understand the explicit reasons behind the delay in early diagnosis and 
management of CHL in Libya. 
  
Materials and Methods 
The protocol used in  this qualitative study used semi-structured interviews to 
capture the research participants’ experiences [18] regarding  the causes of 
delayed diagnosis and management of CHL in Libya. The current study was 
approved by Cardiff School of Sport and Health Sciences Research Ethics 
Committee, Cardiff Metropolitan University UK and the Biotechnology Research 
Centre (Tripoli-Libya) number (BEC-BTRC 11-2018).  
Participants 
As shown in Table 1, three Audiological Physicians  and five ENT specialists 
were recruited from different hospitals in Libya.  
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Table 1: Summary of participants’ qualifications and experience 
Participant 
Code  
Professionalqualification Duration of work 
experience (years) 
P1 ENT assistant professor 23 
P2 Audiological physician  9 
P3 Audio-vestibular consultant 23 
P4 ENT senior registrar 12 
P5 Audiological consultant 24 
P6 ENT consultant 35 
P7 ENT consultant 20 
P8 ENT consultant 30 
 
Interview questions and procedures 
Based on the themes that have been discussed in previous studies [5-7], semi-
structured interview questions were developed. Eleven open descriptive 
questions were used in the interviews (Appendix). Prior to the interviews written 
consent forms were signed by all participants after they had been properly 
informed of the interview purpose and structure. A flexible approach to time and  
method of  interview was adopted to create comfortable conditions and 
atmosphere for the interviewees. Interviews were conducted using various 
technological applications, i.e., Viber, WhatsApp and Messenger.  
Interviews were conducted in English. Arabic was only used where there was a 
need  to elaborate further. Translation from Arabic into English was done during  
transcription. The duration of the interviews was approximately 30-45 minutes. All 
interviews were recorded and transcribed.  
Data Analysis 
All audio interview records were converted into written transcripts, which were 
validated by participants. Thematic analysis was conducted for data analysis [19]. 
All gathered data were subjected to six steps of thematic analysis [20] :- 
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 Identifying  key concepts (interesting codes) that related to the research 
questions; 
 Identifying potential themes and correlations between them; 
 Sorting and deeper reviewing themes to identify whether associated to the 
research questions; 
 Refining and interpreting the meaning of themes; 
 Reporting the result of thematic analysis supported by empirical evidence 
that answers the research questions; 
 Themes that emerged were discussed and conclusion drawn. 
 
Results 
Overall, audiologists and ENT specilists completely agreed that there were 
serious delays in diagnosis and consequently interventions for children with CHL. 
All participants provided definite responses to confirm that delay in diagnosis and 
intervention was a common challenge in Libya especially when compared to 
other countries either developed or developing (Q5). Further analysis showed 
two main themes emerged from the interview data  associated with the objective 
of this study, i.e., the primary theme with regard to the causes of delayed 
diagnosis and intervention for children with CHL in Libya, and the subsequent 
over-arching theme on how to improve this situation.  
Causes of delay in diagnosis and intervention for children with CHL in 
Libya. 
From  the responses three subthemes were classified as follows: 
1. Limited audiological services in Libya 
In response to the question regarding common reasons for the delay in diagnosis 
and intervention for children with CHL (Q 6), participants were concerned that 
audiologic services were only available in 3 cities around Libya, and that there 




“The audiology services are available only in 3 cities around Libya”   ... 
“In rural regions, there are no services whatsoever”… 
Furthermore, shortage of essential audilogical facilities and appropriate hearing 
screening programmes for early diagnosis of CHL was a significant factor, even 
in those three cities that have audilogical services. For example:- 
  “A hearing screening programme is still unavailable in Libya even in big 
cities”... 
 “The most important reason is due to lack of screening programmes”... 
Shortage of professionals and technicians in the audiology field was also a factor 
that was mentioned by the participants, for example:-  
“there are fewer numbers of professionals and lack of certified personnel 
(especially in the public sector) e.g., technicians in the field of ear mould, 
hearing measurements, hearing aid fitting, and hearing aid repair”... 
“a lack of professional centers for speech and hearing rehabilitation and 
professional schools as all public deaf schools in Libya use sign 
language.”  
2. Lack of knowledge and awareness for both government and public 
A further analysis of the collected data revealed that a lack of knowledge and 
awareness about the magnitude of these issues played a significant role in the 
ongoing situation of limited audiological services in Libya. Comments below  
were obtained from interviewees when they were asked about the most common 
reasons behind limited audiological services (Q3,6) and no neonatal hearing 





“lack of awareness of its importance and lack of showcase of the benefits 
of early diagnosis and management …  lack of knowledge and awareness 
of the extent of the problem… there are no resources and no clear 
planning”. 
Furthermore, the results showed that CHL was usually noticed by parents, 
followed by a proper diagnosis by professionals (Q7). The majority of the 
participants believed that the education level of the children’s parents played a 
significant role in terms of  early diagnosis and intervention in children with CHL 
(Q8) e.g., 
“the educational level of children’s parents makes some positive 
differences in these situations; particularly accepting the fact that 
their children have this disability and understand their children’s needs so 
that fast intervention can been sought as soon as possible to avoid the 
complication of late management”. 
Other participants felt that close attention towards the behaviours of their children 
was an important factor and that parental  educational level was less important, 
e.g.,  
“parents’ attention is more important than education”... 
“parents’ education level is a factor, but not a major one”. 
3 .Socioeconomic status 
According to  responses with regard to the second part of the question on 
whether  finance has any role associated with this issue (Q9), it would appear 
that  finance was not the main reason for limited audiological services and lack of  
a neonatal hearing screening programme in Libya, e.g., 
 






However, participants pointed out that  family financial circumstances played a 
part in relation to delayed diagnosis and intervention as audiological services are 
limited in the public sector. Therefore, some children with CHL, who are from 
poor families, cannot access these services because they are  very expensive in 
the private sector, e.g.,  
 
“Some audiological services are provided only in private sectors and 
therefore, some children with CHL cannot obtain this service because it is so 
expensive”. 
 
Additional factors included social attitudes. Some parents might consider it to be  
a social stigma to have children with CHL that might make them want  to hide  
their child’s disability, e.g., 
 “there is a social stigma of having a baby with such condition” . 
 
Suggestions for Improving the Audiology Services in Libya 
. The responses showed that the current situation in Libya could be improved by 
taking several steps, such as:- 
(1) raising the level of awareness and education about the magnitude of this 
issue at the public level, proffessionals and government,  
(2) developing the public audiology sector by establishing a national screening 
programme,  
(3) providing advanced audiology devices, qualified professionals and increasing 
the financial budget 
 (4) estiablishing  advanced  hearing and speech rehabilitation centers. 
Relevant responses included:- 
11 
 
“The health professionals and the government should share the 
responsibility to overcome this issue” ... “educating and making parents aware of 
the problem and its impacts” …  
“establishing national screening programme, at least for the risky ones” ... 
“developing the public audiology sectors by providing advanced audiology 
devices and professionals” ... “Providing more financial support”. 
“improving primary health care, hearing and speech centers for case 
referrals, advanced diagnosis and management” ...  
General Discussion 
This study has shown that the main reasons for the observable delay in 
diagnosis and intervention for children with CHL in Libya is associated with a lack 
of awareness and information about the magnitude of this issue and the 
importance of early detection and intervention of CHL both at  government and 
public levels. Consequently  there are  no  hearing screening programmes and 
limited audiological services available in Libya at this time. This situation is most 
likely associated with the hierarchy of health care delivery systems in Libya, 
where there is a lack of a proper referral system and sources of reliable health 
care information both locally and nationally [21]. Therefore, there is a urgent 
need for a better coordination between individual health care facilities as it is 
done routinely in most of the developed world [21] .   
In contrast to the results of previous studies in other developing countries, the 
current study acknowledges the fact that there are seemingly no financial issues 
associated with this problem. For example, the  studies  by Adedejl et al. [22]  in 
Sub-Saharan Africa and Lasisi et al. [23] in Nigeria reveal poverty and financial 
issues as the main causes of delay in identification and intervention for children 
with CHL. Both studies highlighed that those countries had a heavy burden and 
urgent need to prioritise management of life threating diseases such as HIV 
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andTB. As a result, the healthcare systems in these countries find themself less 
able to deliver early detection of CHL. 
 
 Libya has one of the largest proven oil reserves in Africa [24]. The Libyan 
economy has performed extremely well post 2000, reflecting favourable 
developments in the world oil market where oil and gas prices have strengthened 
significantly [21]. This situation has been enhanced further with the lifting of 
international sanctions in the early 2000’s. The Libyan government has been 
making increased efforts to reform the economy, including measures to 
encourage foreign investment, and enhance the role of the private sector, and 
liberalize the exchange system and external trade [21]. 
 
According to the study into the evolution and patterns of global health financing 
1995–2014 in 184 countries by Dieleman et al. (2017) [25], Libya is considered a 
middle-income country. Total health spending per capita was $751 while total 
health expenditure was 5·0% of GDP. Domestic government health spending per 
total health spending is 73·5% and Out-of-pocket spending per total health 
spending was 26·5%. Dieleman et al. (2017) [25] also note that there was no 
development assistance for health  during this period in Libya  and no change in  
annualised rate of  total health spending per capita, 1995–2014. 
 
A WHO report in 2017 [26] identifies the main issues associated with the Libyan 
health service system as deficient human resources, limited financial resources, 
a debilitated primary health-care (PHC) network, acute shortage of lifesaving 
medicines and basic equipment and neglected health services in some areas 
especially those in the south of Libya. Although this is in keeping with the 
professionals’ perception of the Libyan health system in general, the 
professionals did not indicate that the worsening situation in Libya is necessarily 
associated with the issues found in the present study, i.e., delay in diagnosis of 




Hearing screening in developed countries uses a number of audiological tests, 
such as; pure tone audiometry, immittance audiometry screening, otoacoustic 
emission and ABR recording system [27]. Such equipment could still be 
unaffordable in low income countries, despite the fact that their costs have 
reduced in recent years [28]. In addition, although the WHO recommends the 
implementation of hearing screening on entry to school using a pure tone air 
conduction audiometer for children in developing countries [29], even such a 
cheap hearing test unit may not be affordable in many developing countries, 
particularly in the low income countries [28]. Downs (2004) [30] suggests that 
there is an urgent need to reduce screening costs dramatically by using simple, 
low-cost and reliable screening equipment managed by primary healthcare 
professionals.  
In recent years, low-cost computer-based hearing test programs have been 
developed. The efficacy of such a system has been evaluated as a school-based 
hearing screening programme [31]. In this study 80 children were screened using 
the computer-based audiometer and a conventional pure tone screening 
audiometer. The results indicated that there was a significant correlation between 
the two systems when a 40 dbHL referral criterion (1, 2, 4 kHz thresholds only) 
was used in school hearing screening. However, performance was influenced by 
the limitations of the computer-based hearing test programs in background noise. 
As a result, further improvements for computer-based hearing test programs 
have been suggested in terms of the software and hardware to produce a low-
cost hearing screening test for use in routine school screening in low income 
countries.  
 
It is noteworthy that adequate financial support is not the only factor for delayed 
diagnosis and audiologcial intervention of CHL. For example, South Africa is 
considered to be an upper middle-income country and has shown remarkable 
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progress in the quality of its health care system including the development of 
training programmes for audiologists and paediatricians [32]. However, more 
than 90% of children born with CHL in South Africa do not receive early detection 
of their hearing loss [33]. The reason behind this situation is likely to be the 
shortage of ENT specialists and audiologists [32] and few resources to establish 
new-born screening and diagnosis processes [34]. This shows a remarkably 
similar situation to Libya. 
 
Parental education and socioeconomic status may have some influence on early 
diagnosis and early intervention for CHL. Several studies indicate that public 
attitude and awareness of childhood disabilities are generally poor in most 
developing countries [35-36]. The present study showed that  identification of 
hearing impairment in Libyan children is mostly dependent on the suspicions of 
the parents. The majority of the participants believed that the education level of 
the children’s parents played a significant role in their acceptance of the fact that 
their children have hearing disability and understand their children’s needs for 
early diagnosis and intervention to avoid the complications of late management. 
Other views were  that the close attention of parents towards the behaviors of 
their children might be more important than their eduction level.  
 
Robertson et al. [37] evaluated diagnostic approaches for 197 children with CHL 
between 1989 and 1991 in Victoria, Australia. Some 58% of parents noticed their 
children’s abnormal hearing behaviors before professional assessment. They 
also found that 17% of parents initially 'denied' their own suspicions. This result is 
similar to the findings of Simmons [38] who concluded that the majority of parents 
first denied their suspicions about their children disabilities even when confirmed 
with hearing screening tests. However, it seems unclear whether parental 




The impact of the socioeconomic status was also reported as having a  possible 
effect on timely diagnosis of CHL. A retrospective review by Bush et al. [39] using 
data from the Kentucky neonatal hearing-screening programme (2009-2011) 
identified a significant delay in receiving a final diagnosis of CHL in children in the 
Appalachian area when compared to children from the non-Appalachian area.  
This study explained that poverty and unemployment rate had an observable role 
in accessibility to health care as many people were not able to afford a health 
insurance scheme [39].  
 
Similarly, the greatest delay in detection and management of CHL and a poor 
follow-up are observed in rural and sub-rural areas in Libya because in these 
regions, there are limited primary health services and no audiological services. 
Therefore, patients have to drive long distances to reach diagnostic hearing 
centres. Ultimately, it is clear that all these causes have a role to play on this 
issue in Libya. 
 
The reports by Olusaya (2000 and 2007) [10-36], state that despite the efforts of 
the WHO and other international health organizitions to improve the prevention 
and management of CHL in developing counties, there has been only slow 
progress because of the lack of adequate financial support and attention of 
health officials. More effort is necessary to change the attitudes, perception and 
beliefs about the importance of non-life threating disease prevention, such as 
hearing loss, and its effects on the quality of life [7-40]. In this context, the 
present report makes a number of recommendations with a view to improving 
this situation in Libya. The most important being the need to raise the level of 
awareness and education about the scope of this issue at public, professionals 
and government levels in order to improve the audiology services in Libya. 
Moreover, there is a need to conduct more studies in Libya in explore the 
prevalence of CHL in Libya and the possibility of implementing hearing screening 





There are several primary reasons that  delay diagnosis and management of 
CHL in Libya, particularly the limited facilities and availability of  audiology 
services in Libya and the lack of awareness and knowledge about the magnitude 
and importance of early detection and intervention for CHL. All these factors 
have contributed to  the lack of a  hearing screening programme in Libya at this 
time. The financial situation and poverty are not considered as a  main cause in 
Libya as in other developing countries. Socioeconmic status of families with 
hearing impaired children may play a part, however; it is still difficult to identify 
whether parental educational level is a cause. Therefore, a practical guideline 
needs to take these factors into considerations when  developing early diagnosis 
and early intervention for children with CHL in Libya. 
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1- Could you please tell me about yourself, your name, age and your 
profession?  
 
2- How long have you been working in this field? 
 
3- Do you think that audiology services are widely available in Libya? 
 
4- What is your experience about the situation of congenital hearing loss in 
Libya in terms of diagnosis and management patterns? 
 
 
5- Do you think the delay of diagnosis and intervention is a common 
challenge in Libya particularly when compared with other countries 
either developing or developed countries? 
 
6- What are the most common reasons behind this issue? 
 
7- Who usually recognises or suspects the condition first, parents or 
doctors? 
 
8- Do you think the parent’s education level and rural area have a role in 
the delay of diagnosis and management of this disease in Libya? 
 
9- Why the neonatal hearing screening programs is not implanted in Libyan 
health care programme until now? Do you think this due to financial 
cause or other causes? 
 
 
10- From your opinion, what are the steps that can be taken to improve the 
situation of these influencing factors in Libya? 
 
11- This is the last question of the interview; do you have any questions or 
add any comments?  
 
